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1 

^•Jf^A^ >*P AKttSKo^MflB ^/c g * A 

«f» <t -r 5 »; * * a - 

i^ot. Bney^-?A4^fe*«iiS"rs*ii««3: 

Ag, Sn, A 1 3&>6i8«n/c4>* < <*s 4> 1 OtDTcSr 

& z>m*m i ttiatso »; * k> a - ;x««6. 

[19*314] B5iBjEffi«S^>*f>»ftBjr*0, * 
CDflfiftPL i Mn 2 0 4 , L i^.Mn,.,^., (fIL. 
0<x^0.3, 0^z<2), Li,Mn 1 .,M r O 
, (flU 0<x£1.3, O^y^l, 0^z<2T. 20 
MliB, Ai, Si, Ge, Ga, Fe, Cu, Co, 
Ms, Ca, Ti, V, Cr, Ni, A gf , Sn. m~ 
«#£«7c*©4>fc< <hfc 1«) . Li,Mn,_ v M v O 
♦ U1U 0<x£1.3. 0<y^2, 0^z<2 
T\ Mitt B . A I , Si, G e . Ga, F e , Cu, C 
o, Mg, Ca, Ti, V, Cr, Ni. As, Sn. 

«#£BB6*©4>&< ifeli) . L i ,Mn,. f M 
v 0 4 . f (fIL, 0<x£1.3, 0<y^0.1. O^z 
<2V. M«B. Mg, CaO^< i 1 «) , Li 
,Mn,_ v M v O«_ z (ffiu 0<x£1.3. 0<y^0. 30 
3, 0^z<2T 1 MiiAl. Si. Ge. Ga, F 
e, Cu, Co, Ti, V. Cr, Ni^<£^l 

a> ftzmtetizimm 1 .ccsbk©'; a-^ws. 

QMmtfi 1 0 0 n m«Tr 1 CCtBiECD »J * <5 
[0 0 0 1 ] 
[0 00 2] 

S»b«C|fiJWC. ffl^O»fi<D«Ftt<D«tt**«tftotl. ^ 

»«tt<DGi±* si§ bruits nrc^ 0 

, ^ ^ ^©HtSft^rfeS L i C o O, . LiNi 

O,. cti^©@»»tt^Kft«J3Wft»Sti 50 



nmy- 1 i-54i55 

2 

Slt^^diE^M^^^, L i CoO,fCtk©0 
[ 0 0 0 4 ] fiffittt***. L i *f *>£K-7\ KK- 

c ^Sfvtr fctt w©«<a#fi«WK:af b 0 . Wtokv 

[0 0 0 5] Ctl6<DWH**»«rS/cACC»P3¥5 
- 2 9 9 0 7 3-9&*Br«. *KiS»tt^ 

[0 0 0 6 ] ^?2- 1 2 1 2 5 8 ^fi«r« 

H/C<0:15, W>3.3 7AfcJ:TCf4^© 
fc^^SLc < 1 5 OAr^-SKSMi, Li 
i^jb^nJffi^RiOiS^irSCiCCiO. 3£ 

[0 0 0 7] 3 6&C«. - 1 3 6 0 9 9#fi$8 

va. ';^^A<D-r>^-^u->'3>, r -/ > £ - # 

U-tsu >Bl«ft«IS«C. ttfbS4tt*3#fcB*fb»tt 
[0 0 0 8 ] L*»U Cirtlfeft«««t*©^fiS*««tU 
[0 0 0 9] 

£*Ctt. iEffi<DSSl^±<b. fiSO^FpJfflSJt (ffli 
[0010] iESrS«J»». L i C o'O^TPE 

l^if^ii^otc^, *rfe. MnKfbUi- 

L i CoO,CC l HC*>*^ffi«crS«?K<5:&»)»S. 
[0 0 1 1 ] b^O, ^f^oU^^^cDL i Mn,0 4 ii 
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3 

[0012] #»!B©SWtt. Effi«4»«Cc«®a^ft 
[0 0 13] 

6c«T«cifi^*aWW*S*»flH-r*Ci«:j:0. *« 10 

*». iEffi. fi»bJ:Wff«a»«^6««Sni. 
[0014] ^it, iEffi«r§«j»i or, jcHr. IS 

LiMn,0«, L i w.Mn.-.O*-. ((BU 0<x^ 

0. 3, 0^z<2>. Li,Mn,.,M,0, ((11/. 0 
<x£1.3, 0£y£l. 0^z<2t. M«B. A 

1. Si, Ge, Ga. Fe, Cu, Co, Mg, C 
a. Ti, V, Cr. Ni, Ag, Sn, KrSHS&M 
5cJR<0^ft< ti> 1«> . L i x Mn,_ v M v 0 4 -« ((I 20 
U 0<x£l.3. 0<y^2. 0^z<2t 4 Mtt 

B, Al, Si, Ge. Ga, Fe, Cu, Co, M 
fir . Ca, Ti. V. Cr, Ni. A g . Sn. m~m 
»£BI5c*©4>tt < <b i> 1 it) . L i „Mn 2 .„M tf 0«-, 
(fflU 0<x£l.3, 0<y£O.I. 0^z<2 
t MttB, Mg, Ca©*ft<tfel'i) , Li,M 
n 2 _ v M v 0 4 . £ UIU 0<x£1.3. 0<y^0. 
3, 0^z<2*C\ M«A1, Si. Ge. Ga. F 
e, Cu, Co, Ti. V.Cr. N i <T>'}>U < t i> 1 

[ooi5] s/c. fis« 4 l i -Y*>*»3aRaj-es 

tBJ* L tcvtmtem l ' * C £ r f*fgx * ;U - fflKCDfSj 
[0016] $^OW6^^A<!:M»»^ 

[ 0 0 1 7 ] ' S 6«c. SulE^«*4«. JMSXK3l»fc 
^JSteAg, Sn. AlWiO'Jf^A^M^ 

[0018] *^hj«. »; * A-k«?ft«:ia u , y 
^ a <t ££<b-r *fi«F o fc«BR*ft « <!: ssfttt 

[00 19] (*ai*;U^-85K«r±W4ci«: 
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[0 02 0] 

n,0 3 <Dig&Lfcl>l£Jlt8j£<7)L i Mn,0«, Li lt „ 
Mn,.^,., (0<x^0.3. 0^z<2), L i,M 
n 1 . v M v O J (0<x^l .3. O^y^l. 0^z< 
2, M : B, Al, Si. Ge, Ga, Fe, Cu, C 
o. Wis, Ca, Ti. V. Cr. Ni. Ag. Sn, 
»»*Ktc*©**< it 1«) . *fctt, Li, 
Mn^vMvO,., <0<x£ 1 .3, 0^y<2, 0^z 
<2. M:B. Al. Si. Ge, Ga, Fe, Cu. 
Co, Mg. Ca. Ti, V, Cr. Ni. Ag, S 

n, m~ m&&m7um<D'j>%:< ±t>im) . l 

i„Mn 2 _ v M v 0 4 _, (0<x£ 1 .3. 0<y£0.1, 
0 ^ z < 2 . M:B, Mg, Ca oypta <ifel«) > 
Ztclt. L i ,Mn,. ¥ M,0 4 ., (0<x£i.3. 0< 
y £ 0 . 3 . 0 S z < 2 . M:A1, Si, Ge. G 
a. FeVCu, Co, Ti, V, Cr, N i G>4>& < 
<L & 11). CDS "Ctt: £ tl&^S y f ^A7>^' > 3ft»f b«5 

[0021] sa^ratffti/fc^. w*«a 1 53:3 

[0 0 2 2 ] — fiSrSlfcHiOTW:. Li^>^: 

[0023] 5 ^cmtt2 titc±m%?<Dtr&& 1000 

SSSTcrAgS^^MISfi^iiCiiHSFL, 

A^O^ffl • jg«iis**«a-r*i 1 0 0 0 A«T# 

a^C<. 1 0 0 0A*jBiLi4»IS[tt**«ftL. B-F 

[0 0 24] S/c. mTIEO#@KD}i^S«, HiSifiH? 
^H^co±MSCC»ori -3 OIt°/o 4 tt«g«^>* 

^ ^ iH#tt©*> 6 « % 5-15 mm%f>m 

[002 5] CC"C. '^^Ai^if^f^ 
CCrS^&^fbiiJ, LiSr„ EP%, 

a i ia^cc*t t s t & 7 s^-os-t-tbr* s. 
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[0026] JCPDS (J oint Committee on Powd 
er Diffraction Standards) t) - RC^£ tltc V f- V 

[0 02 7] £Jl£ffif$3i±£j^i ir«, y 

7^A£>f k f r -f>^^7U- hPlflBttfe 

5 0 ox:«±r*iaiHi<!teaofcji^RK**«fflt*64i 

amWO. JRttttlfcR. ilttt. HUM*, fltfttt 

[0 0 2 8 ] '^^Ai^Mt^Siltit 
Al. Sb. B, Ba. Bi, Cd, Ca, Ga. I 
n, Ir. Pb, H g . Si. A g . Sr, Te. Ti 
teJzVS n<DM**>'J>%:< ife— «#iSJRSftS. »* 20 
L< fct, ( 1 ) U **A£Wfi**^C^£4lJS*ift 
5, ( 2 ) K?ftMURtt'h3 < 

( 3 ) Mjtim^[ ( 4 ) y S A£>&<DWHtM7zn& 
aM8l»', (5) lt«WSffiriBill±<D|BJHt>^ttc^ « 

sr. Sn, A 1 *afipL/c««WI4*ft«ecffl^&ci 

[0 02 9] CCDSfite. ^ft^ft<D^*fiJ#*>\ Agr 
OS^ttLiAg, Sn©S#ttLi,,Sn„ A I CD 
«£«L i s A 1 ibt^MMt^Ci*^, 30 

o^^aMu. *<&^*fcS«fe:a®g»iur 

[0 03 0 ] */c, «»?S«C«. yf9A**«B>ti 

6© 2 ««±©«£«*J#ttBJ S ft*. 
[0 03 i]±lBi^f;Hilt(t r;b^u>^7- 

*— k r-^^n-7^h>, 2-^^;U-r-^^n 40 

-k s/£?ju#-;K*- k x*;l/>^Jt>;*7-;Jf*- 

[0 03 2 ] x-t-;U£I£ or«, yif;l/i-f;k 

[0 03 3] WKWBUiLTtt. «ftJR8y*^A fc 50 
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Wty a. h y ^>x;u^>isy 

A. LiPF». LiAsF 4> LiB(C,H $ ) 4 ^ 
S/c mW±©«J^*fflt*te^Cca*^«W«ciWti 

[0034] L*Lfe3&«6. ";*->Att*£»*wjii 

SShft^. ^*0<«, m&?S? (LiPF.) ftfttr 

#*®Bi£©x*u h (EC) i, yi^ 

;U#-#'*-h (DEC) . h (D 

MC) . y*Jbx***-#*- r <MEC) 

[0 0 3 5] ±IS<Df8/£Cc J: 0 . ^fcHtf^tiltl/ 

[ 0 0 3 6 T 3 €>fiC, y AZl*«tfe(0||*fi 

B1BU j£Bttil/r. Xt*;^-f7 , OLiMn l 0 4 
Mn^OjOffifil/fcl^fSBflfcScDL i 
Mn,0 4 , L i K M n t M n z . « _ , (0< 

x^0.3, 0£z<2K L i ,Mn,-,M,O a (0< 

1 .3. 0£y£i. 0^z<2"C. MfrB. A 
1. Si. Ge, Ga. Fe, Cu. Co. Ms, C 
a. Ti. V, C r . N i . Ag, Sn, ffZji&ftJR 
tHR©5!>«c< i4> lffl) . S/c«. Li.Mn^J.O 
«_z (0<x£1.3. 0£y<2. 0£z<2r. M 
#B. Al, Si. Ge, Ga. Fe, Cu, Co, M 
g, Ca, Ti, V, Cr, Ni, Ag, Sn. SB 
*#*5nX©si><e< it 1«) rSStiSg'^'jAv 

[0 03 7] fit. Xb^JULiMn.O^Iig 
Siil 4 8Ah/kg-Si@t^)0, LiCo0 2 <£> 
*ft#2 7 4 Ah/k gr-ffi«lH-C*SCiCCJ:W5T* 
i¥4WS<'h«<r*. 

[0 0 3 8 ] E^JR 3 trCl WttttftSKO 

5>Wgc6^c^aoiir5til^0tt^ o Li 
coo^j. wiaawsso^isseficcsasrccfijffli? 

1 3 0-1 50Ah/k s-nS»S?i& 
SLiMn»0,«. tB^-J^MSiLr, y 
If 1^9 0- 1 3 0 Ah/k g -fflSt^O . Li 

c o o 2 ccttorw^^fc^a*. ie^>lUc^ 
[0 03 9j*»B©LiMn,Oitt, HTOA^ttft 
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T\ 3{ffi<DMn <t4lOMn mm ( 1 : 1 ) CCi5 

t.>i><D&i&nmi>m*>ti2>o ttc. Mno&aa:, -as 
3. o£z<2)<dwj:v>**>® i )9-omz. mm* 

JbPjarc**:. 

[oo4o]$/c. «*ttw^Koawffl*a**ffl»u 10 

wn«3te6ftc». CCDtctblc. ffiS<D 
[0 04 2] j^ft^oKX»«4«JlCcc^c^«da> 

i , esa»(D^pJjgS«<DMH <b ft o r c » *J5f£®iS 

[0 04 3] &§m<D&mmi$nm(t<i: ^ r . ( 1 ) & 
( 2 > «Rowt©fii± % < 3 > m&m 
<4) *^^ii/i#ttorai±*«aiJiSr#fc. £ 

[0 044] «±©s*?:I^^/c >j * 3 Ar^mcc 30 

[0 04 5] 

cxikn 1 3 w«a# 6 m m frar* 5 m—tsr . 

-£<Dte j n£gfc#a = 8 .2 1 -8 .2 5 ACDL i Mn z O, 

iE«?*BKiLr8 7««%K:, **9liorT-b 
v *£9M%^iinU *S#5«£ or PVD 
F^4il%, N-^^JU-2 - fc*P «; K> (WTNM 40 
PiBSKT*) ec*K3-tfr«^ur, ^-XhttiCU 
fcf£. »S2 0am<DAlfBCC»ffil/^ 
8 0*Cr3^PJia»Ufc. 

[0 046] #}2 t o n/cm 2 OE^T'fjflJ3E 

sssu K^*i2.o-cr3«FB«ft«aor, iE@com 

@£?#/Co C©iEffi©^»<p«tttt*j2 .8g/cm J 
[0 04 7 ] CCDiEgi. L i ^R*fa*5<t^-fe^'l^- 
ffiiLriM-Li PF./EC + MEC (1 : 1 ) . 50 



12 0-1 28mA h / g O»J»!S14»B0/c. 
[0 04 8] —2k fifi(DSHSS««TOJ: 5 tc?fo/c 0 

-/-;b* , attf*4 5 0m 1 {CSBHS-tiS. c*i£5 0- 
6 0*CK:«I«U «»l/W8 1 .7 ff«lttR«:ffaiS 

ss-r*. 

[0 049]»»r. 0 .2%0*SSft*'?jR^ h »J •? 

3ttlB*»Wr»7cS(6*ffl\ ««*SfeU * 

£*3 5 0°C, 6«FHIfcl±»nj»K<»^4. 
[0 05 0] CC-C»6ti/cR*»OAar«*«Ct0fc 
<h£3. ttiWMBflil 0 .0ftS%tC*tU 9.9 511 
H<tm#fcffi*SLfc. *fc, XHRH»f»«rffi«:J:OA 
g©»^/cic5, xtBW«cA«tt^ec^«-c 

&£C£#Fi£>#6ft/c 0 

[0 05 1 ] jESSS'Fff.eKM (S EM) i. x 

*^^-»t®JX«H!«SIB (EDX) CCJ:0, Ag.fi 

^ WS o i c £ . BSRt*£BB«WHfi o r 

[0 0 5 2] C^fttWMiilt. PVDF^ 
SWK#LT1 0ffi*%CCfc£i:5CCffi'&U NMPT 

2 3tfm<D»Sfa»fljU HKtt. K^*8 0'CT'3^ 
mmikbtco ?:<Dm. 0.5to n/c m 2 C0E^r'^M 
«. "XS*. 1 2 0 - Cr2l9BB(e«lt/. *«*ff«EL 

/Co 

[0 0 5 3] C<Z>fiffi(D&9J2BS«. m.Sg/cm 1 

- » i l r p e «?aMi*fi*6to^. nmmtb 

r, 1M-Li PF./EC + DMC (1 : 1 ) . #1 

S/cO 8 0 mA, SffilHttO .0 1 - 1 .0 Vrt 4**1 
K»*-ff o/c. 

[0 05 4] Ag*ffl»Lfc«3R*t*fflt»/cft«». ffl. 
Bt/ftt^fi«8«3 1 OmAh/gr^^CCth 
^t. WM1^3 6 0mAh/gi^<. 3 00t 

Sir**, $*>ct. cQSg&co^T. WBrfcffl/aolfc 
»*ffc^ ^FoJiS^fi^EC/DMC= 1/1 *fflt»fc 
«^O^pI3!gS^2 3%fia[r*S^O*. EC?IS 
^rTCf^) (EC/DMC= 1/3) C<hCCcfc0^1 3% 

[005 5] !KiBt9tt*lfiI±Stf*/c»«:. DMCO- 
95* E M C * 4 C D E C r il * Ift x JtfflJiSt? & . ^ 
iKSfl*«fi«r * 4 C <h * HIIS 0 /Co 



[0 05 6 ] ±ECC*Jl»rttteWBO/cMn»iEffiiA 

[oo57] w-mim^e umm&v$>^xumtfrVM 

8 .2 1-8 .2 5A<DL i Mn , 0 4 ZJEmiSWgt It 

8 7M°/o, ««»j<!:LrAjfiaia*8 .imm%mm 

LtchCDiC. fSSSPJi LtPVDF^4 .3*®%, N 
MPCCigjgStfr^U htWCLfcfg. W3 2 

0 u m<D A 1 fgcDMMCC^L . 8 0 *Cr 3 B$Rg$£& U 

[005 81^1 ^»]»<DffilS##J2 .8 6 g/c 
2 0-Cr3»HJ»«fflil/r. IES£t# 
[0059] 100 AHBMXJHF m*t$r>A gftL+Z 5 

mm%tmvtcc(Dmmt^. mm^\tvx. pvdf 

1 0Sfl%«:tt4J:5eci&&U NMPr^Lt-:-* 
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*e*80/c. *©t%£SFJffiK#. ftl.5 7g/cm , }C^ 

Siro-^^uxrffiffijsssa, KS«f». i 2 0 8 cr 

[0 0 6 0] COiESl 0 4. fiffil 03i. 1^25 
amOPEttg^LWRO-fe^b-* 1 0 2M^b 

HlCC^-TJ:^6C}S@LrW^ffi. SSI 4 mm x 
4 7 mm©»yfeffi&CiKjML/c. IMSRiUr lM-Li 
10 PF 6 /EC+DMC (1:3) &m>tc 9 

[0 06 1 ] C©»rfe©x*;U^-iEa6[>KH-{i*a 1 

[0 0 6 2 ] *3tt£i¥fffiLfc£C*>. 4 5 3mAhCDf7J 
«8S«**We>n, i£ftffi2 3 8 .5Wh/l iC*t0 2 3 
6Wh/l CDf*Sx*oU**-ffig#f# 6ti/c„ 
[006 3] 
[*1 ] 





je m 


ft - " m 


$5 S 








(g/cm 3 ) 


2. 86 


1.57 






20 


23 






25 




(mm) 


140 X47 




(cm 3 ) 


7.5 




(nAh) 


459 




(V) 


3.9 : 




89.3 






238.5 



[0064] csesw 2 ] jew*, ^lastf 6 m m 

fjf^r^O. *(Dt& J FS»#a = 8 .2 1-8.2 5 ACO 
L i Mn,.,A 1 9 .tO<*EMmWm±Ltc 0 
[00.6 5 ] JEmrZWimtLXL iMnx.,A I...O, 
£ 8 7 i L/ r*jR»5K* 8 . 7 fifi%?$ 

JtJGfc&Ofc:, Mf^JiltPVDF^4.3il% t 
NMPCC«8?£tfTiI^L, HftCLfcfft. /*$ 

2 0 ani(DA 1 SOWffifC&ffiU 8 0*Cr3B*Mfe« 
Lfco ^<Df£, ^JJi(DSg^2 .8 6 g/cm J (C4 

i 2 o-cr 3«m<»»aur. iEfii£f#/c 0 

[0 06 6 ] — fiffitt, 1 0 0 AgR^tt^A 
gta^5Sffi%ffi^0/c^«JC, *S*«liLr, P 



40 



CD/1£ 23fi mCDJI^gCCK"®£>Jl£ 1 o u mXffiM r *Ci& 

8 0-Cr3WMl/c B 
[0 0 6 7] ^CDfg. ^«<D«B&Wft 1.57g/c 
m J ic Aj: ^> ^ t a 7' 1/ x tESSSS. 1 

2 ox:r2i$ra«;«u fiffi*f&£o/c. 

[0 0 6 8 ] ±.nZ<DJEfa£n&t<C. m$2 5 umCDPE 
§L/. 1 4 mm x 4 7 m mCOSftffiCCiRtt 

Ltc 0 mmmtbxi m-l i pf./ec + dmc 
*;i/=p-aftt<Daa«Mi**2«c^-r. 

[0 069] 
[£12] 



(7) 

XL 

& 2 




E j£ 


ft m 


rS ft M 


L iAIo. ,Mn : . ,0 4 




■gti&& Cg/cm 3 ) 


2.86 


1.55 




20 


23 




25 


^rS^-ftS (mm) 


140 X47 


^mttm (cm 3 ) 


7.5 


« 86 «F & (aAh> 


501 


¥J^ff»«BE (V) 


3.9 


x*;i,¥--&jg(Wh/g) 


97.6 


X*Jl/¥— aft(«h/1) 


260.7 
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coo7 0] amm i)*?a»a = 8.2i-8. 

2 5 AOL i Mn,0,^ t JEmfeWM £ L T 8 7 SS 
%. ««»J<bLTAfillJ8*8 .7fi*%8SttILfcfc© 
it. *S«SU±OTPVDF*4 .3fiS%, NiMPCC?§ 

(DA I fSKHffi&ffL. 8 0Tr3B$RMai»L/c. ^<D 
^J«©mS^ft2 .8 2 g/cm'tcttSS-en- 

ji/^ux-cbb®, Mifc B mi£$mutc'&. m^cpi 20 

2 0 *CV 3 B$GD&&?I It, IEffi£fJi/c 0 
[0 07 1] fiSCCW:. 00-3 1 0mA 

h/s-e$>zc±*mmL tc Aj§hiscc*S!}#j £ l t p 

£ OT<DJI2 2 3 um<DMf8lcRrW7 5 /i mJ¥£T'MM 



u/cs, xs*. i 2 o-cr2israfc»u 

[0 0 72 ] C<DIEm. fiS<h. m$25 um(DPE\± 

0Lr^S. US 1 4mmX4 7mm(D^rl&mcciR^ 
O/Co IMtUlM-L i PF 5 /EC + DMC 

(1:1) im^x. <e<D%m&mmutc a 

[0 0 7 3 ] CO«?ife©x^Jl/¥-ffia<0»itffl*«3 
tC^-To 4G3mAh©M§l^ie>n, Kit«l2 I 
6 .4Wh/l CC*tb2 1 OWh/l <D»ffi**)l*?-~ 

[0 074] 
[313] 





IE fi 




S VB K 


. LiMn 2 0 4 


5XAg-AM&«* 


tliS (g/ca 3 ) 


2. 82 


1.55 


(*B> 


20 


23 




25 


«&*Tf& (mm) 
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